Introduction {#sec1-1}
============

As part of the natural history of dementia, most patients experience changes in mood, perception, thought and personality. These phenomena are common and are a source of both patient distress and caregiver burden. These neuropsychiatric symptoms have been designated "behavioral and psychological symptoms of dementia" (BPSD) by the International Psychogeriatric Association.\[[@ref1]\] Alleviation of most of these behavioral and psychological symptoms is feasible, especially if diagnosed early. BPSD lead to lower levels of cognitive functioning and their treatment may improve the functional status and quality-of-life of patients with dementia.\[[@ref2]\]

Vascular cognitive impairment (VCI) is a concept encompassing the entire spectrum of cognitive impairment arising due to vascular brain insults. Apart from frank cases of vascular dementia (VaD), there exists a subgroup of patients with cerebrovascular disease who demonstrate cognitive deficits not fulfilling the traditional definitions of dementia. This subgroup has been designated "Vascular cognitive impairment-no dementia (VCI-ND)."

VCI includes VaD, VCI-ND and cases of mixed dementia (VaD + features of Alzheimer disease \[AD\]). VCI-ND may be considered to be the prodromal stage of VaD, with nearly 50% cases of VCI-ND observed to progress to dementia over 5 years.\[[@ref3]\] The literature dealing with BPSD in VCI is scant as compared to AD. Most of the existing work deals only with VaD. In the light of the concept of the continuum of VCI, it is imperative to study the profile of BPSD in VCI-ND. With this end in view, this study was conceptualised.

Aim {#sec2-1}
---

The purpose of this study was to compare the occurrence and severity of behavioral and psychological symptoms between VaD and VCI-ND.

Materials and Methods {#sec1-2}
=====================

This was a prospective, observational study approved by the Institutional Ethics Committee. Patients presenting to the inpatient or outpatient clinics of the Department of Neurology in a Tertiary Care Teaching Hospital in New Delhi between March 2011 and August 2012, at least 3 months after a stroke were interrogated regarding the occurrence of any cognitive problems in the presence of a reliable caregiver. Patients with aphasia severe enough to preclude further cognitive evaluation, those with hepatic, renal or thyroid disease and those already on antidepressants, anxiolytics, antipsychotics, anti-dementia drugs or cognition enhancers, were excluded. Patients with cognitive complaints after stroke and scoring ≥4 on the Hachinski ischaemic score\[[@ref4]\] were included after taking written and informed consent.

A detailed neurological examination including higher mental function assessment was done. Cognitive domains such as attention, language, memory, executive function, visuospatial function, praxis and calculation were evaluated using appropriate clinical methods. Magnetic resonance imaging of the brain, incorporating T1, T2, fluid attenuated inversion recovery, diffusion weighted images, apparent diffusion coefficient maps and gradient-echo sequences was carried out for each patient. Cases with intracerebral hemorrhage were excluded. Patients who fulfilled the National Institute of Neurological Disorders and Stroke --- Association Internationale pour la Recherche et l'Enseignement en Neurosciences (NINDS-AIREN) "probable VaD" criteria were diagnosed as having VaD.\[[@ref5]\] Patients with cognitive deficits of vascular etiology, but not fulfilling the NINDS-AIREN or the Diagnostic and Statistical Manual of Mental Disorders-Fourth edition (DSM-IV) criteria, but demonstrating difficulties in any two of: Doing household chores, managing money, feeding self, dressing and incontinence, were diagnosed as VCI-ND, on the lines of the Canadian study of health and aging.\[[@ref6]\] The clinical dementia rating scale (CDR) score\[[@ref7]\] was calculated for each patient. Behavioral and psychological symptoms were evaluated on the basis of the neuropsychiatric inventory (NPI)\[[@ref8]\] in the presence of a reliable caregiver. The individual domain scores for each of the 12 neuropsychiatric symptoms were obtained by calculating the product of the frequency and severity scores of each symptom. The sum of these domain scores yielded the total NPI score for each patient.

Statistical analysis {#sec2-2}
--------------------

The mean age and educational status and the mean no. of neuropsychiatric symptoms per patient, between the VaD and VCI-ND groups were compared using the unpaired *t*-test while the gender distribution and frequency of occurrence of individual neuropsychiatric symptoms were compared by the Chi-square test. The domain scores of individual symptoms and the total NPI scores were compared between these groups by means of the Mann-Whitney U test. Correlations between the CDR score and the number of neuropsychiatric symptoms or the NPI score (individual domain scores and total NPI scores) were obtained by calculating Spearman correlation coefficients. A *P* ≤ 0.05 was considered to be statistically significant.

Results {#sec1-3}
=======

A total of 60 patients with VCI were studied. The mean age and years of education for the entire group were 58.8 (±12.03) and 8 (±5.14) years respectively while the male:female ratio was 2:1.32 (53.3%) patients were diagnosed as having VaD, whereas 28 (46.6%) patients were classified as VCI-ND. No case of mixed dementia was found. The age, gender distribution and educational status of both VaD and VCI-ND groups were comparable \[[Table 1](#T1){ref-type="table"}\]. The median CDR score of the VCI-ND group was 0.5 and that of the VaD group was 2.

###### 

Demographic parameters of the VCI-ND and VaD groups
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Frequency of BPSD in the two groups {#sec2-3}
-----------------------------------

Overall, 57 (95%) patients had at least one neuropsychiatric symptom on the NPI. At least one behavioral/psychological symptom on the NPI was found in all patients with VaD and in 89% of those with VCI-ND. The mean number of symptoms per patient on the NPI in the VaD group was 4.87 (standard deviation \[SD\]: 1.64; range: 2-8), which was significantly higher than that in the VCI-ND group (Mean: 3; SD: 2.15; range: 0-8); (*P* = 0.0003). There was a significant positive correlation between the CDR score and the number of symptoms per patient (*r* = 0.58, *P* = 0.001).

In the VaD group, appetite and eating disorders constituted the commonest symptom (84.38%), followed by depression (75%), irritability and apathy (59.38% each), agitation/aggression (53.15%), night-time behavior disturbances (50%), anxiety (40.63%), aberrant motor behavior (28.13%) and delusions (21.88%). Hallucinations, disinhibition and euphoria were the least common symptoms, being encountered in less than 10% cases each. On the other hand, in VCI-ND, depression was the predominant symptom (71.43%), followed by irritability, appetite disturbances and anxiety (42.86% each). These were followed by agitation/aggression (25%), delusions (17.86%), aberrant motor behavior and night-time behavior disturbances (14.29% each). Apathy, euphoria, disinhibition and hallucinations were infrequently encountered.

Between the two groups, most symptoms were commoner in VaD, the differences being significant only in the domains of apathy, night-time behavior disturbances and agitation/aggression. (*P* = 0.001, 0.003 and 0.027 respectively) \[[Table 2](#T2){ref-type="table"}\]. Only anxiety and euphoria were commoner in VCI-ND, but the differences were insignificant.

###### 

Comparison of the frequency of various BPSD between VaD and VCI-ND groups
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Comparison of severity of BPSD between the two groups {#sec2-4}
-----------------------------------------------------

Between the VaD and VCI-ND groups, the domain scores for each symptom except euphoria were found to be higher in the VaD group \[[Figure 1](#F1){ref-type="fig"}\]. The difference was statistically significant in the domains of apathy, night-time behavior and appetite. (*P* = 0.0002, 0.01, 0.003 respectively). The median total NPI score was found to be significantly higher in the VaD group than in VCI-ND (32.5 vs. 13; *P* = 0.00013).

![Comparison of the mean neuropsychiatric inventory domain scores of each symptom between vascular dementia and vascular cognitive impairment-no dementia groups: Note: Although the mean scores have been depicted in this graph, the Mann-Whitney U test for non-parametric data has been used to determine statistical significance](AIAN-16-599-g003){#F1}

The total NPI score correlated positively and significantly with the CDR score. (*r* = 0.598; *P* = 0.001).

Discussion {#sec1-4}
==========

A diagnosis of VaD by most accepted criteria mandates the documentation of memory impairment. However, several patients have cognitive dysfunction attributable to vascular brain insults where memory may not be impaired as commonly as other domains like executive function. VaD; therefore, is only the tip of the iceberg of the broader concept of VCI. Diagnosis of VCI in earlier stages is crucial as appropriate therapeutic measures if instituted early, have been found to thwart the progression to dementia.\[[@ref9]\] The concept of VCI-ND becomes important in this scenario and may be considered analogous to the construct of "mild cognitive impairment" in the setting of AD.

VCI-ND has been found to be very common, especially in the elderly. VCI-ND was observed to be the commonest subtype of VCI in a Canadian population aged 65-84 years.\[[@ref10]\] A study from Japan found the prevalence of VCI-ND to be as high as 8.5% in the total population.\[[@ref11]\] Wentzel *et al*., reported that half the individuals in their study who met criteria for VCI-ND developed dementia over a 5 year follow-up.\[[@ref3]\] However, in a given cohort of individuals with VCI, the proportion of cases being diagnosed as VCI-ND depends on the criteria employed to diagnose dementia. More stringent criteria like the NINDS-AIREN criteria for VaD lead to more patients being diagnosed as VCI-ND as compared to the situation where more liberal criteria are used. In the present study, VaD was diagnosed on the basis of the NINDS-AIREN criteria.

There is a dearth of studies contrasting the neuropsychological and neuropsychiatric profiles of VCI-ND and VaD. Nyenhuis *et al*., reported that deficits in immediate memory, psychomotor speed and depression, which had previously been described in VaD also occurred in VCI-ND. On the basis of this similarity of cognitive and behavioral deficits, they further supported the hypothesis that VCI-ND and VaD were points on a continuum.\[[@ref12]\] Based on the above hypothesis, it would not be wrong to hypothesise that the pattern of neuropsychiatric symptoms in these two groups too would be similar.

In the present study, a significantly higher number of neuropsychiatric symptoms occurred per patient in VaD, though the frequency of occurrence of most symptoms between these groups was similar. Apathy, agitation and night-time behavioral disturbances were significantly less common in VCI-ND. In a previous study by Chiu *et al*., at least one neuropsychiatric symptom was reported by 85% and 92% of their VCI-ND and VaD patients respectively. The frequency of apathy, agitation, aberrant motor behavior and hallucinations was found to be significantly lower in their VCI-ND group.\[[@ref13]\] These findings are in good agreement with those of the present study.

Apathy, appetite and nighttime behavior disturbances were found to be significantly more severe in the VaD group. The total NPI score was also significantly higher in this group. Chiu *et al*., also found similar results with respect to apathy and total NPI scores in VaD as compared to VCI-ND. In addition, hallucinations, agitation and aberrant motor behavior were found to be more severe in their VaD group.\[[@ref13]\]

In a similar study, comparing the prevalence of neuropsychiatric symptoms across the declining memory continuum in AD (i.e., normal controls, subjective cognitive impairment, mild cognitive impairment and mild AD), the prevalence of BPSD was found to be higher at the higher end of the spectrum, i.e., mild AD. The total NPI scores also were found to increase along the continuum. Agitation, apathy and aberrant motor behavior were significantly commoner in AD than in the other groups.\[[@ref14]\]

Various previous studies have demonstrated a good correlation between the severity of BPSD and the degree of cognitive impairment in VaD.\[[@ref15][@ref16]\] The present finding of a greater burden of BPSD in VaD than in VCI-ND is in agreement with these observations.

Judging by the above findings, it seems that both the number of symptoms per patient and the net burden of BPSD as reflected by the total NPI scores may increase with increasing degrees of cognitive impairment in VCI, though, head to head, the frequency of individual symptoms is nearly identical in VaD and VCI-ND. Apathy and night-time behavior disturbances as neuropsychiatric symptoms in VCI deserve attention as they may significantly increase both in frequency and severity with an increase in degrees of cognitive impairment.

Limitations of the study {#sec2-5}
------------------------

This study has certain limitations, the chief one being a relatively small sample size. Secondly, the question arises as to which instruments are the most ideal to study the cognitive and behavioral profile of patients with VCI. There is no straightforward answer to this. Most instruments have been designed with a focus on AD and each one has its own limitations. For example, the CDR scale has a disproportionate emphasis on memory impairment. Comparison between studies on VCI is made difficult owing to the variety of instruments used to study cognition and behavior. In the present study, the CDR and NPI were chosen on the lines of previous similar studies on the subject.\[[@ref13][@ref17][@ref18]\] Thirdly, in the light of the paucity of data regarding the applicability of the NPI in the Indian population, it would have been worthwhile to compare the NPI scores of a cohort of normal individuals with those of the study group, especially with those of patients with VCI-ND. This was not done.

In spite of these limitations, our findings have clinical relevance. That the pattern of BPSD in VCI-ND is similar, albeit milder, is well in accordance with the present concept of VCI-ND being an earlier point than VAD on the continuum of VCI. In the earlier stages of VCI, the cognitive deficits may be so mild as to be overlooked by both the patient and the family. Behavioral symptoms like depression; however, may be present even in these stages. Late-life depression must be investigated thoroughly for sinister etiologies like incipient dementia. At present, the therapeutic armamentarium against dementia is limited. Early diagnosis and management of BPSD in patients with dementia has the potential to improve the quality-of-life of both patients and caregivers. Further, in the later stages of dementia, when the burden of BPSD is expected to be higher, patient and the caregivers may require more professional assistance.

To conclude, the profile of BPSD in VCI-ND and VaD is similar. Depression is common irrespective of the severity of cognitive impairment. The frequency and severity of apathy and night-time behavior disturbances and the net burden of BPSD are higher in the later stages of VCI. Diagnosis and management of BPSD in the early stages of VCI is crucial.
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